. 7% an0-5 B
-2-7 and with respect to parts such as ULSI to be used for such
products, there has been a continuous progress for hi gh density and
hi gh speed year by year. Accordingly, in the design rule for
sem conductor devices, narrowing 5 of wirings has progressed year by year,
so that the depth of focus in a process for producing devices has
becone shal | ow and the requirenent for flatness of the pattern-
form ng surface has becone severe. Further, to cope with an
increase of the wiring 10 resistance due to narrow ng @umiRefhgs FU-5
st acki ng of devices is carried out to shorten the wiring | ength, but
the step height of the forned pattern surface has been probl ematic as
a hindrance agai nst stacking. Accordingly, to carry out such
narrowi ng and 15 stacking, it i s'ﬁﬂsa§ﬂ§WYHASJBEBN y out planarization of
the desired surface to renove th stepR@ptﬁqu In process. For the
pl anari zation, spin on glass, restst <k or ot her planarization
nmet hods have heretofore been enpl oyed. 20 However, by such
conventional nethods, it is difficult to attain gl obal planarization
(conpl ete pl anari zation) which is required for advanced devi ces,

-1 -
POLISHING COMPOSITION

The present invention relates to a polishing
composition useful for polishingusemiconductors,
phoﬁomasks, various substrates for memory hard disks and

5 various indust;ial products such as synthetic resins, or
parts thereof. Particularly, it relates to a polishing
composition suitable for use for planarization polishing
of the surface of device wafers in the semiconductor
industries. More particularly, the present invention

10 relates to.a polishing composition which provides a high
efficiency and is capable of forming an excellent
polished surface in polishing silicon dioxide as an
interlayer dielectric, to which a CMP technique
(described in detail below) has heretofore been applied,

15 and particularly to a polishing composition wherein a
rate of polishing a silicon dioxide film is less .
deteriorated even when recycled for use, and which is
excellent in processing stability.

The progress in so-called ﬁigh technology products

20 including computers has been remarkable in recent years,

This Sheet Has Been R

I



al though partial planarization is possible. Accordingly, a chem cal
~-mechani cal polishing (hereinafter referred to 25 sinply as "Cw") for

pl anari zati on has now been studi ed, whi ch is a conbination of
mechani cal or physi cal pol i shing and chem cal poli shing.

- 3- Not limted to this CWP, but in various types of

pol i shing of sem conductor wafers, an atdention is paid to a netal
contam nation, particularly inclusion of sodiumin a polishing
conposi tion. aid switsh heespeet tte pdrttd enich @ HINSEttey ik iwedLor

sem conductor will be t her eby changed unl ess the netal contam nation
i s conpl such ypraduwks), i there|has ibrpmpraceent iiuqys tprogress f9y shi ng
process. Therefore, it is required that_ a pol i shing conposition is
hi ghly pure, kighrdersityiagd high rpeed yean Ry ritpamt e?ﬂ%ﬂ%‘%@]eﬂ'so

hi ghly pure. Because of such a, bac égcnnui fumed silicajs often

used as an abbRsthR RFi9R WL fRF RYMFRAUCLRA i‘%ﬁ]‘f’rﬁfsf DAY tion of

R AN AN I RECENTE ) WA, i R AT

pure "of focus in a process for producing devices has become

shallow and the requirement for flatness of the pattern-
forming surface has become éevere.
Further, to cope with an increase of the wiring

10 resistance due to narrowing of wirings, stacking of
deQices is carried out to shorten the wiring iength, but
the step height of the formed pattern surface has been
probiematic as a hindrance against stacking.

Accordingly, to carry out such narréwing and

15 stacking, it is necessary to carry out planarization of
the desired surface to remove the step height in the
process. For the planarization, spin on glass, resist
etch back or other planarization methods have heretofore
been employed.

20 However, by such conventional methods, it is
difficult to attain global planarization (complete
planarization) which is required for advanced devices,"
although partial planarization is possible. Accordiﬂéiy,
a chemical mechanical polishing (hereinafter referred to

25 simply as "CMP") for planarization has now been studied,
which is a combination of mecﬁénical or.physical

polishing and chemical polishing.



sitica, and that the rate of polishing a silicon dioxide filmto be

-poli.shed is higher than other silica, e.qg. col l oi dal silica.
Accordingly, in a conventional CW process, it has been common to use
a polishing 20 conposition having potassi um hydroxi de, amoni a and

ot hers added to the base material of funed silica and wat er .

However, there is a problemthat a cost Hf~the CW process is high

The reasons are that the CVP process is 25 conplicated, that a substanti al
investment for equo®rEimbted to ithis CNR gty ilecexdanus, typets ofnsunption

goods used in the CWP process, including a polishing conposition, are
- 4- exparsl dshimnodf eenidondudtary, wafiedrsegar attentionalisypaid
pol i shing conposition containing fumed silica, funed silicais

conpar at i vel yt@xaretiale conkaninatiian e par tdaudprly incdusien 6§ out to
reduce the costs fromvarious aspects. 5 | As qne ,of them it _has been
consi dered t odRk|in & polighing ranpasdiicn i Fhissd§ PecarsectPeyrocess.
However , when the polishing conposition was r %xpled.aﬁr use,

“there was5a RS HatarteATMTIT RS & S uctor yill he,

conmposition V{Hé¥g §”é§§§§£é‘&%Eéé%*%ﬁé’ﬁéial contamination is

completely removed in a clearing process after the
polishing process. Therefofe, it is required that a.
polishing composition is highly pure, and necessariiy
10 that its starting materials are also highly pure.
Because of such a background, fumed silica is often
used as an abrasive particle to be used for a polishing
_ composition of semiconductor wafers. BAmong silica used
as the abrasive particle, fumed siliéa has |
15 characteristics that it is easier to obtaiﬁ highly pure
silica, and that the rate of polishing a silicon dioxide
film to be polished is higher than other silica, e.g.
colloidal silica. Accordingly, in a conventional CMP
process, it has been common to use a polishing
20 composition having potassium hydroxide, ammonia and
others added to the base material of fuﬁed silica and
water. )
However, there is a problem that a cost of the CMP
process is high. The reasons are that the CMP process is
25 complicated, that a substantial investment for equipments
is accordingly necessary, that"consumption goods used in

the CMP process, including a polishing composition, are



10 'pol i shed, e.g. a silicon dioxide film gradually decreased as the
pol ishing conposition was repeatedly used, and that the process was

t herefore not stable. To solve this problem the present inventors
have conducted an extensive study and, as a result, have found 15
that by adding a basic potassi um conpound to a polishing conposition
containing funed silica and water to brihg Its specific electric
conductivity to from 100 to 5,500 [err]S/cmor by adding a

ni trogen- contedigdnmdvansSiand AiwWike. Aligwsr atich o elgraindy tiot £ hepabiofviec
electric conductivity to 20 from 100 to 1,500 [err]S/cm when the

pol i shing compuisishiony compossi trismy ot aiorings Eumede sdddicgasumed he rate of
polishing a surface to be polished, e.g. a silicon di oxide film can
be suppressedsildmma timtcanpaaticely eypensivepe andyiiheraforeyha Htadnt

i nventors have found also 25 that by bringing the specific electric

conduct i vi ty i carriedmuo t@ mdure [the (99shs Hran VaFdons @sPehS shi ng

conposition containing colloidal silica and water, or b
_5. 5ddi ng A% tPR% @f nfReBgeht Ak HEENSF ARG 2
bring its s

[err]S/cm mftﬁbi‘egtﬂ?%%#%ﬁ%‘# g‘r{{ ﬂ:sg%t @Pz%egé)%ess' ko,
when the polishing composition was recycled for use,
there was a problem that thé polishing rate of the
polishing composition which polished a surface to be

10 polished, e.g. a silicon dioxide f£ilm, gradually
decfeased as the polishing composition was repeatedly
used, and that the process was therefore not stable.

To solve this problem, the present inventors have
conducted an extensive study and, as a result, have found

15 that by adding a basic potassium compound to a polishing
composition containing fumed silica and water to bring
its specific electric conductivity to from 100 to 5,500
#S/cm or by adding a nitrogen-containing basic compound
thereto to bring its specific electric conductivity to

20 £from 100 to 1,500 #S/cm, when the polishing composition
is recycled for use, the decrease in the rate of
polishing a surface to be polished, e.g. a silicon |
dioxide film, can be suppressed, and that the process can
be stabilized. The present inventors have found also

25 that by bringing the specific electric conductivity to
from 30 to 5,000 xS/cm with reéard to a polishing

composition containing colloidal silica and water or by



for use, the same effect as above can be obtai ned. 5 The above
<conventi onal polishing conposition ~ containing fumed silica or
colloidal silica contains | arge anobunts of conpounds probably for the
pur pose of increasing its polishing rate. Therefore, it has a
specific electric conductivity larger than that of the 10 polishing
conmposi tion of the present invention. =Wieleas, It Is surprising that
t he polishing conmposition of the present invention having a particul ar
specific el ecadding furtheruatnittygenecsonvaisimgteconpoind tiveretdeto

pol i shi ng rate, and even when it is recycled for use, the decrease 15
in the polishbningaitsispeaific electric domdycebeityitoecfromn3d stodnt ended
to provide a pol i shi ng conposition which has characteristics that it
is highly purts5@taeS{em, reheno hﬁopﬂ%ﬁ$h§n§ eempeshtion igveeyeled mto

be polished is high, that an excell ent pol i shed surface | s obtained
and that ot hefOpa4ser the %%m?sﬁﬁﬁﬁth%§a§¥%Y?s?#%sb%f%bFﬁﬁn?ﬁpaJred whi ch
characteristics h ve bgen desire osition used in

2 QW prodoss, patPech QYchanvent188Fisﬁ?{‘1bsgb?r€o§?‘l‘?8§1 SRein when the
ol S0 20 GORRRRAR! Bk LEFYEASE: 801 Hibee] LCRSL B4 Tnd"e 0
used, so that)fpgePLfi5&REsC3F B6mpounds probably for the purpose of
increasing its polishing raée. Therefore, it has a
specific electric conductivity larger than that of the
10 polishing composition of the present invention. Whereas,
it is surprising that the polishing composition of the.
present invention having a particular specific electric
conductivity does not substantially lose the polishing
rate, and even when it is recycled for use, the decrease
15 in the polishing rate is small.

The present invention is intended to provide a
polishing composition which has characteristics that it
is highly pure, that the rate of polishing a silicon
dioxide film to be polished is high, that an excellent

20 polished surface is obtained and that other basic
polishing characteristics aré not impaired, which
characteristics have been desired for a polishing
composition used in a CMP process, particularly a
polishing composition wherein when the polishing

25 composition is'recycled for use, the decrease in the rate
of polishing the surface to be'polished is small even

when repeatedly used, so that the process can be



- 6- stabilized. The first node of the polishing conposition

of the present invention is a polishing conposition conprising

fumed silica, a basic potassi um conpound and wat er, which 5 has a
specific electric conductivity of from 100 to 5, 500 [err]S/cm The
second node is a polishing conposition conprising funed silica, a

ni trogen-contai ni ng basic conpound &nd water, which has a specific

el ectric conductivity of from100 to 1,500 [err]S/cm The third node
10 of the pol ggabhyigedposition of the present invention is a
pol i shing conposition conprising colloidal silica and wat er, which has
a specific el ectrfoecfadatt modeyobf theopolishifd compofDOidmrof Xhyen The
fourth node is a polishing conposition conprising colloidal silica, a
ni trogen- 15pteaenkninyenhien isnpopelishingatenpositon eempripiamg fic

electric conductivity of from30 to 1,500 [err]S/cm The pol i shing
conposi ti on ofumpd sikiear anbasicopotassiwmscompound rand watewd (WMD) t he

surface to be,  polished. , .. urther, when i{ |s recycled for use, the

Goct oace 1 ChBS 30SPaFLELF BhertArn conduckivite 8 Erom 0L ia

repeat edl y useggg%§fs é:er th opnvent i onal Polishin conposition
ifi

havi ng a hi gh Seepnd 1BAGuLe 9 ol isnidy ' Enfdkition

comprising fumed silica, a nitrogen-containing basic
compound and water, which hés a specific electric
conductivity of from 100 to 1,500 x#S/cm. The third mode

10 of the polishing composition of the present invention is
a polishing composition comprising colloidal silica and
water, which has a specific electric conductivity of from
30 £6-5,000 #S/cm. The fourth mode is a polishing
composition comprising colloidal silica, a nitrogen-

15 containing basic compound and water, which has a specific
electric conductivity of from 30 to 1,500 xS/cm.

The polishing composition of the present'invention
has a high rate of polishing the surface to be polished.
Further,.when it is recycled for use, the decrease in the

20 rate of polishing the surface to be polished when
repeatedly used, is smaller than a conventional polishing
composition having a high specific electric conductivigy,
so that the process can be stabilized. o

Fumed silica/colloidal silica

25 The polishing composition of the present invention
contains fumed silica or colloidal silica as the main

abrasive particle.



so'that the process can be stabilized. Funed silical/colloidal silica
.25 . The polishing conposition of the present invention cont ai ns
fumed silica or colloidal silica as the main abrasive particle.

7 The funed silica of the present invention is produced by
pyroly2|ng at a high tenperature (including conbustion) a precursor
whi ch can be pyrolyzed to provide = sk I7 con oxide, such as a hal ogeni de,
particularly a 5 chloride. For exanple, the fumed silica is produced by
conbustion of silipEorEumid ailivd &Ff ane prédsegdn invention is prloducedct i on
formula is as foll ows. SiC[err] + 2Herr] + Jerr] > SiJerr] +
4HA byA pyaicliyingofatt b hilghmtemperatargerfdngludings a shape 10 of
a secondary particle having a chain structure wherein a few or, a few
tens fine pr |cmrkgnqtalun)clae9rmrgmmmh can bsjwrmwsedstn pxovdde
avail abl e on the market, for xanpl e, wiith a trade nane Aerosil by
Japan Aer osi Isiliconcexigient ispeh aFSa halaogenide o A&t i684A@T1¥h& col | oi dal

silica for the ur pose of the present_inventiqn i
5 chlori e.[)For examplé{ the fumed 51f%ca iéw%&%hu%ow %&ﬂal

"combustion of silicon tetrachloride and hydrogen in air.
The reaction formula is as follows.

SiCl, + 2H, + O, + §i0, + 4HC1

A particle of this fumed silica generally has a shape

10 of a secondary particle having a chain structure wherein
a few or a few tens fine primary particles are gathered.
Such fumed silica is available on the market, for
example, with a trade name Aerosil by Japan Aerosil
Corporation.

15 On the other hand, the colloidal silica for the
purpose of the present invention is water colloidal
silica or gel, which includes all stable disﬁersions of
amorphous silica in fluids. As a method for producing
such colloidal silica, there are a wet process, a silica

20 gel peptization method, an ion-exchanging method, a
hydrolysis method of an organic silicon compound and
others. However, a method for producing the colloidal“
silica of the present invention is not particularly )
limited unless the effects of the present invention are

25 impaired. It is preferred that the colloidal silica used
in the present invention contains metal as little as

possible. This may be achieved by lowering the metal



sillica or gel, which includes all stable dispersions of anor phous

Silicain fluids. As a method for producing such colloidal silica,
there are a wet process, a silica 20 gel peptization nethod, an

i.on- exchangi'ng net hod, a hydrol ysis nmethod of an organic silicon
conpound and ot hers. However, a nethod for producing the coll oidal
silica of the present invention is not‘pﬁrficularly limted unless the
effects of the present invention are 25 inpaired. It is preferred that

t he col | oi dalcentemrta hpethe producing metelsedtor nvenpunif beat Bombyret al as
little as possi ble. This may be achi eved by | owering the netal :

- 8- contmeangyof htoprexickangingt boeatmeny qurihe chiken by means

of ion-exchanging treatnent or the |iKke. The funed silica or the

col | oi dal silica BBedfymedneilica grethatcohliebdabnspbicanesedninstheace to
part i cl o si zUErSHE TRTEACLORi RaLiFhes, HeS AUt de be Bobighad Red from
e 5Pect 1 © RUpLaEEn LER FERLLEH, BY braoivg FafELLOS | SHRUEHYadd 01 °
the colloidal,,10; cPL!LfPe | e EhEPeGhed SPITES £if CalAL o8k T4 UPrdife SPECI T C
calculated from the specific surface area measured by a
BET method, is usually fromls to 80 nm, preferably from
10 to 65 nm. The average particle size of the colloidal
10 silica in terms of a sphere calculated from the specific
surface area measured by a BET method, is usually from 5
to 200 nm, preferably from 10 to 150 nm. If the average
particle size of the fumed silica exceeds 80 nm, or if
the average particle size of the colloidal silica exceeds
15 200 nm, a problem th#t the surface polished becomes rough
or scratched, sometimes occurs. On the other hand, if
the average particle size of the fumed silicé or the
colloidal silica is less than 5 nm, the polishing rate
becomes remarkably low, such is not practical.
20 The content of the fumed silica used in the present
invention is usually from 0.1 to 50% by weight,
preferably from 1 to 25% by weight based on the total _
amount of the polishing composition. The content of fﬁé
colloidal silica used in the present invention is usually
25 from 0.05 to 50% by.weight, preferably from 0.1 to 30% by

weight based on the total amouﬁt of the polishing

composition. If the content of the fumed silica or the



surface area neasured by a BET nmethod, is usually from5 to 200 nm
preferably from10 to 150 nm |f the average - particle size of the
fumed silica exceeds 80 nm or if the average particle size of the
colloidal silica exceeds 15 200 nm a problemthat the surface polished
becones rough or scratched, sonetings occurs. On the other hand, if
the average particle size of the fumed~s?ITca or the colloidal silica
is less than 5 nm the polishing rate beconmes remarkably | ow, such is
not practicalcolPdidal silhibcaoid etdo dmalilk, fuleepaliishingisate beadomes esent
invention is usually fromO0.1 to 50% by wei ght, preferably from1l to
25% by wei ghtldrasesuch iscnebipracticabaoin e t%%lh@ﬂrng%drﬁadfﬁ tion.
The content of the colloidal siljca used in the present,  inventjon is
usual |y 25 ¥9@ndares: komegensousi ¢isperiian can ot hif maint@ingdny

wei ght based on_the tojal appunt_of the polishin conposition. |If the
con?ent of thand FRe %i??%%ng ¢fcthe coﬁbosfiloélbecomes'g%ziarge -9-

colloidal siljca is_too spall . the polishi rat C S s | ow, such is
not practScal ©B%h H\es%lp?\gfm %n%e,c?lge?té*éggcuft tetoogqfaa ¥ Ynogeneous

di spersi on can. 08} be mai nt ai ned, and the viscosity of the conposition
becones so | arge—

Water used in the present invention may be industrial
water, city water, ion—exchénge water, distilled water,
pure water, extrapure water or the like, and is not

10 particularly limited unless it impairs the effects of the
preSent invention. The content of water in the polishing
composition of the present invention is usually from 49.5
to 99.89% by weight, preferably from 74.6 to 98.9% by
weight, based on the total amount of the polishing

15 composition containing fumed silica, a basic potassium
compound and water, and is usually from 49 to 99.89% by
weight, preferably from 74.5 to 98.9% by weight, based on
the total amount of the polishing composition containing
fumed silica, a nitrogen-containing basic compound and

20 water. It is usually from 48.5 to 99.95% by weight based
on the total amount of the polishing composition
containing colloidal silica and water; and is usually )
from 45.to'99.94% by weight, preferably from 65 to 99;5;%
by weight, based on the total amount of the polishing

25 composition containing colloidal silica, a nitrogen-
containing basic compound and ;ater.

Basic potassium compound/nitrogen-containing basic




5 that it sonetines becones difficult to handle it. Wat er

:Water used in the present invention may be industri al water, city

wat er, ion-exchange water, distilled water, pure water, extrapure
water or the like, and is not 10 particularly limted unless it inpairs
the effects of the present invention. The content of water in the

pol i shi ng conposition of the prese%? Tnvention is usually from49.5

to 99.89% by weight, preferably from74.6 to 98. 9% by wei ght, based on
t he total angmmmg&ﬂgyhe polishing 15 conposition containing fumed silica,

a basic potassium conpound and water, and is usually from49 to 99.89%
by wei ght, [Fhef dagidioy potassiams qomp@@nd%atxy thei gatrogesesd on t he
total anmpunt of the polishing conposition _caontaining fumed silica, a
ni t r ogen- conF&Pﬁ?ﬁ@lﬁasP@sé§nﬁéﬂﬁ§u&§dusgé ﬂﬁfe#helPoléshéEﬁlly from 48.5

to 99.95% by wei ght, hase on the tqtal nount of _the, polishin
L ommos! Li o compoByiaa e tpg PSP&&F‘tsHWE&%éﬁlEJ} hererelshBs < lnd 1y

based on §ne RPALANERGER SoP P RehortsHengLA8tehupg  Fhlmigntal ming
col 101 42l i Lichon? Neke088Mc pota8RlL BRABONAA' 6:oRHROHIARHnLR! T

Basi c potaSS|un1conpoun confal ni'ng
containing basic compound also acts as a dispersant for

fumed silica or colloidal.silica which is the main
abrasive particle.

10 As the basic potassium compound to be used in the

| preéent invention together with fumed silica, or if

necessary, together with colloidal silica, any basic
potaQSium compound may be used unless it impairs the
effects of the present invention. A desired basic

15 potassium compound is a hydroxide, a phosphate, a
pyrophosphate, a phosphite, a carbonate, a silicate, a
borate, a hypochlorite, a hypobromite or a carboxylate
such as a gluconate, a lactate, a citrate, a tartarate, a
malate, a glycolate, a malonate, a formate or an oxalate,

20 and it is preferably a salt of a weak acid.

The content of the basic potassium compound in the
polishing composition is, when used together with fumed
silica, usually from 0.0l to 0.5% by weight, preferabi;n
from 0.1 to 0.4% by weight, based on the total amount of

25 the polishing composition. When used together with
colloidal silica, it is prefer;bly at most 1.5% by weight

based on the total amount of the polishing composition.



- 10 - conpound The basi c potassi um conpound or the nitrogen-
.cont-ai ni ng basi c conpound used for the polishing conposition of the
present invention accel erates 5 polishing of a surface to be polished by
a chem cal action. The basic potassium conpound or the nitrogen-
cont ai ni ng basic conpound al so acts as a_di spersant for fumed silica
or colloidal silica which is the main~ 11 —aprasive particle. 10 As

t he basi c potassi um conpound to be used in the present invention

t oget her with furthe siitoagenrcoritaining duassisargomponged o be tusexblirmi dal
silica, any basic pot assi um conpound nmay be used unless it inpairs the
effects of tHaemaRaseny dnventbion Aogatinerd widdi £umesl mla.sza @n conpound i s
a hydroxi de, a phos hate a . pyrophosphate, a phosphit a carbonate, a
silicate, a coll ld-Qﬂ/vpo‘é?ﬂ]dﬂQse arp W%Q@Rﬂunéirc@r%mﬂﬁ e
such as a gl uconate, rate, A tartarate, a ngl ate, a

a | act te, a ci
glycol ate, a GRURARAG 2 %@a S @nd, AR fikinegenngontaining ?a&%q erably a

Th the 5 AT, MaRR SGh (O A Jenr kit ARG R R
AT A i ooy

Specifically, a desired nitrogen-containing basic
compound is, when used tggefher with fumed silica, an
ammonium hydroxide, an ammonium phosphate, an ammonium

10 carbonate, an ammonium silicate, an ammonium borate, an
ammonium hypochlorite, an ammonium hypobromite or an .
amine compound, and it is preferably an ammonium salt of
a weak acid. When used together with colloidal silica,
it is an ammonium hydroxide, an ammonium phosphate, an

15 ammonium carbonate, an ammonium silicate, an ammonium
borate, an ammonium hypochlorite, an ammonium
hypobromite, an ammonium carboxylate such as an ammonium
gluconate, an ammonium malonate, an ammonium formate or
ammonium oxalate, or an amine compound, and it is

20 preferably an ammonium salt of a weak acid.

The content of the nitrogen-containing basic compound
in the polishiné composition is, when used together wi;h
fumed silica, usually from 0.0l to 1% by weight, .
preferably from 0.1 to 0.5% by weight, based on the total

25 amount of the polishing composition. 'When used together
with colloidal silica, it is p;eferably from 0.01 to 5%

by weight. If the content of the nitrogen-containing



from0.1 to 0.4% by wei ght, based on the total ampunt of 25 the polishing
conposition. Wen used together with colloidal silica, it is
preferably at nost 1.5%by wei ght based on the total anount of the
pol i shi ng conposition. The nitrogen-containing basic
conpound to be used in the present jinvention together with fumed
silica-or col loidal silica, incIJﬂé@zﬂ1annnmlﬂnconpound, an am ne
conmpound and others, and any nitrogen-containing basic 5 conpound nmay be
used unl ess ibaskparesponndeisetos shalhe the pqlisieing i ratentberomeymoni a
Is a typical one. Specifically, a desired ni trogen-contai ni ng basi c
conpound i s, FRABATrkaRLYtb@e: hePnvihe ¢m_mnd§8:,fatt bls t;onmlnngma -
hydr oxi de, an _anmoni um phosphate, an ampnj um carbonate, an ammor
siyl icate, an % nF%‘FrY‘Bg? teor dpses thenipitisd makr Rbeeldskimaaoni um
Is preferably an ammni um

artor ' %t hieen 21 BALIR AT e Eh e e T AR b Ghe b BUt |
' ' ' ' ph hat 15 . anmoni um
car bonat 3 antaerBePibiEng Lot BUMRL WAR 1 7 hod et Fenaaadry

hypochl ori t e; 3 @8ganmoni um

Polishing composition

The polishing compositidn of the present invention is
usually prepared by mixing and dispersing or dissolving
10 the above components, i.e. fumed silica and a basic
potéssium compound or a nitrogen-containing basic
compound, or colloidal silica and if necessary a basic
potassium compound or a nitrogen-containing basic
compound, into water in predetermined amounts. The order
15 for dispersing or dissolving the above components or
various additives to be added if necessary (which will be .
described in detail below), is not particularly limited.
For example, fumed silica or colloidal silica may be
dispersed, and a basic potassium cdmpound or a nitrogen-
20 containing basic compound may be dissolved thereinto, or
into an aqueous solution wherein a basic potassium
compound or a nitrogen-containing basic compound is
dissolved, fumed silica or colloidal silica may be
dispersed. Further, fumed silica or colloidal silica,
25 and the basic potassium compound or the nitrogeh-
containing basic compound may ge mixed into wéter at the

same time and dispersed and/or dissolved at the same



hypobronite, an anmoni um car boxyl ate such as an anmmoni um . gluconate, an
ammoni um mal onate, an anmoni um formate or ammoni um oxal ate, or an

am ne conpound, and it is 20 preferably an ammoniumsalt of a weak acid.
The content of the nitrogen-containing basic conmpound in the polishing
conposition is, when used together with fumed silica, usually from
0.01 to 1% by wei ght, preferably fromi® T to o, 5% by wei ght, based on
the total 25 anmount of the polishing conposition. Wen used together
with colloidal stimea, it is preferably fromO0.01 to 5% by weight. If
the content of the nitrogen-containing

- 12 - basi ¢ c@ﬁﬁoﬂﬁ&iﬁglpﬁocgﬁﬁPﬁlt%ﬁB of| thei presant brvergion

remarkably low. On the if it |s too |lar en recycl ed
o e Y ol coatarascthe Bap ehpﬂgaaswm SSmp it 0% the A F1998 A n0e

to becone a little t he rat e, becone

| ow when repeateﬁ?9Qag ng g@ﬁlc compo ?fsﬂ?ﬂggg%ﬁ%%%*?l ?Fa sid dparka?Lg
pol Ishing comPosLiu@lugh LPoLReCREREohENCOLACRLA g basidiStilbdu i SRAY Uk Y

m xi ng and di g or drssolrving BHove comnponen

silica and a basbﬁtalned in the polishing composition. Namely, a neutral
or acidic potassium salt such as potassium chloride or
potassium nitrate, or a neuﬁral or acidic nitrogen-
containing salt such as ammonium chloride or ammonium

10 nitrate, and a basic compound such as sodium hydroxide
may'be used at the same time to obtain the same state as
a state wherein the basic potassium compound or the
nitrogen-containing basic compound is added to the
polishing composition. Howevér, in this method, the

15 specific electric conductivity which is described below,
becomes too large, or excessive ions exist, which cauées
a problem of impurities. Accordingly, it is usual that
the basic potaésium compound or the nitrogen-containing
basic compound is directly used.

20 The method for dispersion or dissolution is optional.
For example, the dispersion or dissolution is carried out
by stirring with an agitator or by ultrasonic dispersion.

Further, for the preparation of the polishing o
composition, various known additives may be incorporated

25 for the purpose of maintaining or stabilizing the quality
of the product or as required hepeﬁding upon the type of

the object to be treated, the treating conditions and



pot assi um conpound or a nitrogen-containi ng basic conpound, or
colloeidal silica and if necessary a basic pot assi um conpound or a

ni t rogen-contai ni ng basic conpound, into water in predeterm ned
amounts. The order 15 for dispersing or dissolving the above conponents
or various additives to be added if_necessary (which will be
described in detail below), is not parflﬁﬁlarly limted. For exanpl e,
fumed silica or colloidal silica my be di spersed, and a basic

pot assi um conpthed pplashingogequirgmentsnt ai ni ng basi ¢ conpound nmay be

di ssol ved thereinto, or , I nto an aqueous sol ution wherein a basic

pot assi um coﬁﬁ@@ﬁﬁrsd exanplege ofc swchi Furdghexsiaddidiyesnd ncdude

di ssol ved, funed silica or collqidal silica may be di spersed. Further,
fumed silica éR)cHhedi dumed; piddca s uged PﬁeaﬁaépéaﬁéF&sE?Eﬁ#&éﬁpound or
t he nitrogen-

sane tine ands&#§§8Psag%égag r°g§§§o%§n§9§ ﬁag§§e g&xggchnto nater at.the
nvention 5 cOi3nidrhssinithaahd BRASIBiATRA ReaREaG: EnaRR:  ogen.
‘colloidal silica is used as an abrasive particle, silicon
dioxides other than colloidal silica, such as fumed
silica and precipitated silica, (b) celluloses such as
cellulose, carboxymethylcellulose and
10 hydroxyethylcellulose, (c¢) water-soluble alcohols such as
ethénol, propanol and ethylene glycol, (d) surfactants
such as sodium alkylbenzene sulfonate and a condensate of
formalin with naphthalene sulfonic acid, (e) organic
polyanion substances such as a lignin sulfonate and a
1s polyacrylate, (f) inorganic salts sucﬁ as ammonium
sulfate, magnesium chloride, potassium.acetate and
aluminum nitrate, (g) water-soluble polymers
(emulsifiers) such as polyvinyl alcohol, (h) aluminum
oxides such as alumina sol and fumed alumina, (i)
20 zirconium oxides such as fumed zirconia, and (j) titanium
oxides such as fumed titania and others.

The polishing composition of the present invention.is
prepared as described above. Its specific electric o
conductivity is from 100 to 5,500 uS/cm, preferably from

25 500 to 4,000 xS/cm, when fumed silica, the basic

potaésium compound and water are contained. It is from

100 to 1,500 xS/cm, preferably from 300 to 1,200 uS/cm,



cont ai ni ng basic conpound, but the basic potassium 5 conpound or the

. nitrogen-containi ng basic conpound nmay be obtai ned in the polishing
conposition. Nanely, a neutral or acidic potassiumsalt such as

.pot assi um chl ori de or potassiumnitrate, or a neutral or acidic

ni trogen- containing salt such as ammoni um chl oride or amoni um 10
nitrate, and a basic conpound such as $8dium hydr oxi de may be used at
the sane time to obtain the sane state as a state wherein the basic

pot assi um corlpemingunted tdilica, thd rmigtrogemHoontainims basdiemeompdund added
to the pol i shing conposition. However, in this nethod, the 15

speci fic el extd iwatteandame icontainedh ik desdrndme@0bdoo\s, 000 «Sfemnes t oo
| arge, or excessive ions exist, which causes a probl em of inpurities.
Accor di ngl y, preferabiy firamsi0 to 44040 pffanpothensicphloddadusd ldca he

.ni trogen-contaj ni ng basi ¢ conpound is dlrectl used 20 The

method for ARperatemn are FAfAiRedn Lt dft if 15500 ¢85, t he
di spersion or dissqlution |s carrled out b t|rr|n wi_t h gi tator
or by ul Brad¥ft O@pié g‘i 1,200 48460 %n 1;?3@&;7 qv(']'r'F"“df t he

pol i shi ng 05|t|o vaxlo known addi t be .incorporated 25.
for the purp%s’él mn‘f%ﬂ s&ﬁ’rﬁ"}‘}ﬂ?@“{dn "?uéﬁ)(’t are of the
product or aé %éfd depend| ng upon the type of t he object to be
treat ed, the 1 Img conditions and

If the specific electrié conductivity of the
polishing composition is less than 100 xS/cm when fumed
10 silica is used as an abrasive particle, or is less than
30 ﬁs/cm when colloidal silica is used, it is difficult
to disperse fumed silica sufficiently. On the other
hand, if it exceeds 5,500 xS/cm with a composition
containing fumed silica, a basic potassium compound and
15 water, exceedé 5,000 #S/cm with a composition containing
colloidal silica and water, or exceeds 1,500 uxS/cm with a
composition containing fumed silica or colloidal silica,’
a nitrogen-containing basic compound and water, the
polishing rate becomes remarkably low when the polishing
20 composition is recycled for use repeatedly.
The polishing composition of the present invention
will usually have a pH of at least 7 so that it contains
the basic compound stably. o
The polishing composition of the present invention
25 may be prepared in the form of a stock solution having a
relatively high concentration,"which may be stored or

transported and which may be diluted for use at the time



- 14 - ot her polishing requirenents. Preferred exanpl es of

.such further additives include (a) when funed silica is used as an
abrasive particle, silicon dioxides other than funed silica, such as
5 colloidal silica and precipitated silica, or when colloidal silica
I's used as an abrasive particle, silicon di oxi des ot her than coll oi dal
silica, such as funed silica and p?§C|p|tated silica, (b) celluloses
such as cel |l ul ose, carboxynethyl cellul ose and 10

hydr oxyet hyl @f lagtomd, Kadiskiing -opsndiioml cdhel abovelrmentionedet hanol ,
propanol and ethyl ene glycol, (d) surfactants such as sodi um

al kyl benzene RRgfeRFa%® LaRges Qfhmaneentration arporthpnﬁm Iacrltlaplit hal ene
sul foni c acid, .0rganic pol yani on substances such as a lignin

sul fonat e an(?%i“gfﬁ" %d?%}%&ar Oftee, ‘%ﬂor%gd-é(m whem thes GORPLS i&AMBni um

sul fat e, nagne5| or.i ot a n1a tate and mnumnitrate,
(9) vvater-sol’lﬁ)l op‘:cﬁ r?e':rg"fz‘”lO }rﬁﬂf )f°§ﬂ‘cﬁ édﬁ(tjpfg ﬁ?ll-ufll)eahglo
(h) alum soI umed _al y !

zi rconi u OXI ecgl s?ui:grﬂ)% ?éﬁr‘glc}: 7] rc%mpg%pgrﬁ? t:)° atvgnf“u}h ghe? oxi des such
as fumed tit et .S- The pollshlng conposition of the

pr esent |nvent|on 'S

The polishing composition of the present invention as
described above is highly pﬁre, and an excellent polished
surface can thereby be obtained. Accordingly, it is

10 useful for polishing semiconductor devices, photomasks,
various substrates for memory hard disks, synthetic
resins and others. When the polishing composition of the
present invention is recycled for use, even though it is
repeatedly used, the decrease in the rate of polishing a

15 silicon dioxide film can be suppressed,.and it is
excellent in stability of processing. Accordingly, the;
polishing composition of the present inventién‘is
‘'suitable for a CMP processing technique of device wafers
in the semiconductor industry.

20 Now, the polishing éomposition of the present
invention will be described in further detail with
reference to Examples. However, it should be understood
that the present invention is by no means restricted to
the specific constructions of the following Examples.

25 'Preparation of polishing compositions

Firstly, as an abrasive pa}ticle, fumed silica

(tradename; Aerosil 50, mean primary particle size: 55



prepared as descri bed above. Its specific electric conductivity is
.from 100 to 5,500 [err]S/Icm preferably from 25 500 to 4,000 [err]S/cm
when funmed silica, the basic pot assi um conpound and water are
contained. It is from 100 to 1,500 [err]S/Icm preferably from 300 to
1,200 [err]S/cm - 15 - . when
.fumed silica, the nitrogen-containing_bﬁgiE conpound and water are
contained. It is from30 to 5,000 [err]S/cm . preferably from50 to
4,000 [err] Sném manafacsuredddy Japasarerosiinfonposatioa)cydsai ned. It is
from30 to 1,500 [errd]S_/cm 5 preferably from50 to 1,200 [err]S/cm when

col | oi dal sidigpersed in wWatez dy. asneFitRterh4e ObEddpoan8INAIYwat er are
cont ai ned.

pol i shing cof3yie SHI ?aetr*%%s@%?%'a%'t% le[egtf’rr“ic%}‘%%ghl %L?:Té&oi’f%hesi licais
ol 1o dal | PR neE o[ 8eg181fand bl ol iieal Barfcad ikl Pafids 4 ca

SUffiCien%Lywdgqiﬁﬂ%wﬁggﬁﬁispﬁﬁggﬁggp;b%t%& %608%@%%?’QoglhﬁEglﬁé%qu'th a

conpositi cont ai ni ng [1ca,” a basi'c potassium conpoundand
ol 101 dal ' si e TRy PRt aETe Bocen 2 aE e o) ZPC e, TReR vo
these slurries, a basic potassium compound or a nitrogen-
containing basic compound was added and mixed in an
amount as identified in Table 1, to obtain samples of
10 Examples 1 to 12 and Comparative Examples 1 to 11. A
basic potassium compound was not added to the sample of

Example 9.

Measurement of specific electric conductivity

After preparing the compositions, with respect to the
15 respective sample of Examples 1 to 12 and Comparative
Examples 1 to 11, the specific electric conductivities
were measured under the same conditions. The'results.
thus obtained are shown in Table 1.

Polishing tests

20 Then, polishing tests were carried out by means of
the samples of Examples 1 to 12 and Comparative Examples
1 to 11.
As the'object to be polished, a substrate of 6 inﬁg'
silicon wafer (outer diameter: about 150 mm) having a
25 silicon dioxide film formed by a thermal oxidation
method, was used. The silicon dioxide film surface was

polished.
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Then, the wafer was removed from the polishing
machine, and the polishing pad was washed with pure water
for 1 minute by using a"dreésing material. The polishing
composition which was used for polishing, was collected
and filtrated sequentially with a filter having an
opehing.of sieve of 10 ym and a filter having an opening
of sieve of 5 um by using a pump, to be used for
subséquent polishing.

The above series of operations was counted as 1 set,
and 6 sets of the series of operations were repeatedly

carried out.

Polishing conditions

Polishing machine:single side polishing machine (diameter
of the polishing table: 570 mm)

Table of polishing machine: laminated polishing pad made
of polyurethane ( IC-
1000/Suba400 manufactured by
Rodel Co. (USA)) o

Polishing pressure: 490 g/cm?

Rotational speed of polishing table: 35 rpm

Feed rate of polishing composi%ion: 150 cc/minute

After the polishing, the wafer was sequentially

it

o B REE Ve vACHALRE BaRBSGRS, BAER a st ifcon aiobiae Bl « o
such, a stock solutiqg.is £{$$€Legfto

S



10 wuseful for polishing sem conductor devices, photonasks, vari ous
.substrates for nenory hard disks, synthetic resins and ot hers. Wen

t he polishing conmposition of the present invention is recycled for
use, even though it is repeatedly used,- the decrease in the rate of
polishing a 15 silicon dioxide filmcan be suppressed, and it is
excellent in stability of processing. A EO?dineg, t he pol i shi ng
conposition of the present invention is suitable for a CVP processing
t echni que of cdleared waidedried, whereuponetheoreducsionndnsthe. £i2a

Now, the polishing conposition of the present invention will be
descri bed i n thicknessd@faigach mafer by podishiagt vasxmepeusedHwisher, it
shoul d be under st ood that .t he present inyention is by no neans
restricted tdespeck o §% samplesynand,HieoroLldshing FatroRSy Exanpl es.
25 Preparatkggzqf | i shi ng conpositions Firstly, as an abrasive
particle, fu &iN&%a (tradenane; Aerosil 50, nmean primary particle
size: 55 e - 17 n nuf act ur ed
by Japan §erosilqaﬁaﬁﬁ%ﬁi§ﬂﬁ 4&%?‘1°raﬁﬁ%ﬂx5%§é9 Fﬁ %gféfaﬁglgﬁaagitator to
obtain a sl ugg) s shing @M B13N Y A1kE AR EI L GaSORBRALHRL By Of 12 W% .

dividing the polishing rate at the sixth set by the
‘polishing rate at the first set. The results thus

obtained are shown in Table 1.



Further, colloidal silica (nmean particle size: 0.035 [err]m 5 was
likew se dispersed in water to obtain a slurry having an abrasive
particle concentration of 20 vvt% Then, 2‘(9 these slurries, a basic
potasswmcle-nﬂpouﬂd—et ‘ = et mpogrd—Yas added
and m xed ijn ano e entiffied in bt aifjn sdnpl es of
10 Exanpl es| 18t 5 T2 CoRpar 8k i | &3 @ Bad g
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Rodel Co. (USA)) Pol i shing pressure: 490 g/cnR2 25 Rotational speed of
polishing table: 35 rpm Feed rate of polishing conposition: 150
cc/ mnute After the polishing, the wafer was sequentially
--19 - cl eared and dried, whereupon the reduction in the film
t hi ckness of each wafer by polishing was neasured with respect to 60
sanpl es, and the polishing rate was =~ ®Btadined. 5 Further, the
deterioration ratio of the rate of polishing the silicon dioxide film
was obtained by Frai whei mesuleéspdin Table st dtatist keidenth that ket he
polishing rate at the first set. The results thus obt ai ned are shown in
Tabl e 1. polishing composition of the present invention has a
polishing rate which is not substantially deteriorated as
compared with a conveﬁtional polishing composition having
5 a large specific electric conductivity, and that even
‘'when it is recycled for use, the decrease in the
polishing rate is less than the polishing composition
having a large specific electric conductivity, and a -
stable polishing rate is obtainable.
10 Further, none of wafers used in these tests had
surface defects such as scratches, and there was no
particular problem in the state of the polished surface.
As described in the foregoing, the polishing
composition of the present invention has a polishing rate
15 which decreases little even when recycled for use
repeatedly, and it can keep the high polishing rate at
the initial stage of the recycling stably, so that the

process can be stabilized.
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CLAIMS:

1. A polishing composition comprising fumed silica, a

basic potassium compound and water, of which the specific
electric conductivity is from 100 to 5,500 «S/cm.

2. The polishing composition according to Claim 1,

‘wherein the basic potassium compound is selected from the

group consisting of a hydroxide, a phosphate, a
pyrophosphate, a phosphite,'a carbonate, a silicate, a
borate, a hypochlorite, a hypobromite and a carboxylate.
3. The polishing composition according tolClaim 1l or 2,
whefein, based on the total amount of the polishing
composiﬁion, the basic potassium compound is in an amount
of from 0.01 to 0.5 wtsg.

4. A polishing composition comprising fumed silica, a
nitrogen-containing basic compound and water, of which
the specific electric conductivity is from 100 to 1,500
uS/cm.

5. The polishing composition according to Claim 4,
wherein the nitrogen-containing basic compound is
selected from the group consisting of an ammonium
hydroxide, an ammonium phosphate, an ammonium carbonate,
an ammonium silicate, an ammonium borate, an ammonium
hypochlorite, an ammonium hypobromite and an amine o
compound. |

6. The polishing composition according to Claim 4 or 5,
wherein, based on the total améunt of the polishing

composition, the nitrogen-containing basic compound is in

S
| \\!\\\\3\\\\\\\\\\\\\\\\\\\\}\



fl40 kO P - 22 - From t he
.results in Table 1, it is evident that the pol i shi oSition of

the present invention has a polishing rate ichis antlally
deteriorated as conpared with a conventi onal m\“\ m\\ ﬁﬁ“} tion
havi ng 5 a large specific electric coa?uct|V|ty ven when
it is recycled for use, the decrease In poT|§h|ng rate is |less
than the polishing conposition having a | arge specific electric
conduct i vit yanaamoant of firgm &.0d itshilngtdat e i s obt ai nabl e.

7. The polishing composition according to any one of

Claims 1 to 6, wherein the fumed silica has a mean

primary particle size of from 5 to 80 nm.

5 8. A polishing composition comprising colloidal silica

and water, of which the specific electric conductivity is

from 30 to 5,000 uS/cm.

9. The polishing composition according to Claim 8, which

also contains a basic potassium compound.

10 10. The polishing composition according to Claim 9,
whefoio the basic potassium compound is selected from the
group consisting of a hydroxide, a phosphate, a
pyrophosphate, a-phosphite, a carbonate, a silicate, a
borate, a hypochlorite, a hypobromite and a carboxylate.

15 1l1. The polishing composition according to Claim 9 or 10,
wherein, based on the total amount of the polishing
compositioo, the basic potassium compound is“in an amount
of at most 1.5 wts.

12. A polishing composition comprising colloidal silica,

20 a nitrogen-containing basic.compound and water, of which
the specific electric conductivity is from 30 to 1,500
pS/cm.,

13. The polishing composition according to Claim 12,'
wherein the nitrogen-containing basic compound is

25 selected from the group consisting of an ammonium

hydroxide, an ammonium phosphate, an ammonium carbonate,

an ammonium silicate, an ammonium borate, an ammonium



10 ° Further, none of wafers used in these tests Efian_d__ggﬂjjuu;;~
defects such as scratches, and there was no probleﬂnﬁ:the

state of the polished surface. As descri bed | mﬁm‘é\ t he
pol i shi ng conposition of the present |nvent|onI#“A ‘““m

15 which decreases little even when recycled for use ¢reépe tealy, and
it can keep the high polishing rate at™ 25 ~the initial stage of the
recycling stably, so that the process can be stabilized.

-23 - CLAypBchlorité, dnpaimehiug hpppbsomibe, cannammompuh umed silica,
a basi ¢ pot assi um conpound and water, of which the specific

el ectri c condaarbeoxyjate andnanOQmine5céﬁpoﬁndr]S/cn1 5 2. The
pol i shing conposition according to Claiml, wherein the basic

pot assi um conpben@hpspediching cewpeshtion acgesdpngohei €laky b2 ar
o1 cate, a 99"5%3?%&:1%%%@(% oFre et Qééﬁy@%?&%sé’é' Sl BOLEONY | af o
10,03 on I PRbRBL LRI B 03RS ShAtal S A Loiouna, 1hER
potassi um conpguighie’ 8e2Fr SN0 to 0.5 wts.
15. The polishing composition accerding to any one of
Claims 8 to 14, wherein theieolloidal silica has a mean
primary particle size of from 5 to 200 nm.
10 16. Use of the polishing composition as-defined.in claim
1, 4, 8 or 12 as a composition for polishing a silicon
dioxide f£ilm.
17. A method for polishing a silicon dioxide film,
wherein the polishing compoéition as defined in Claim 1,
15 4, 8 or 12 is used as a composition for polishing the -

silicon dioxide film.



of fromO0.01 to 0.5 wm% 4. A polishing conposition conprising funed
.silica, a 15 nitrogen-containing basic conpound and water, of which
the specific electric conductivity is from 100 to 1, 500, [err] S/cm
5. The polishing conposition according to C aim 4, Ve et

ni trogen-contai ning basic conpound is 20 selected fro thg %}%ﬁkﬁﬁs BEEN
consi sting of an amoni um hydrode@? an amoni um phesph Qﬁq
anmoni um car bonat e, an amonium silicate, an amoni um borate, an
anmoni um ABSIRACT orite, an amoni um hypobromite and an am ne-
conpound. 25 6. The polishing conposition according to Claim4 or 5,
wherein, based o el ishifng senpesidiomeoppriisingg fumed sddicairt @on, the
ni t rogen- contai ni ng basi¢c conpound is in . .

- 24 - dasdeo Batags i fogipeund, and, mater, of7whigh gbe; sper4fic

conposition agcordi,ng to .any ,one of, Clal 1.t , erein the funed
silica has a%rlgc%ﬂ%ﬁ‘%ﬁyl&rﬁsclfé%ﬁ }gog?of 503108 ¢8/88nm 5 8. A
pol i shi ng conposition conprising colloidal silica and water, of which
the specific electric conductivity is

——
T——
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from3Q-t0.5,000 [err]S/cm 9. The polishing conposition according to
*Claim8, which al so contains a basic potassium conpound. 10 10. The

pol i shing conposition according to Caim9, wherein the basic

pot asgj-um conpound i s sel ect.ed fromthe group consisting of a

hydr oxi de, a phosphate, a. pyrophosphat e & BHEERIELENTosEEE Bonale, a'}

silicate, a borate, a hypochlori.tg, _.a hypghs, car .

15 11. The polishing conposition acco?ding %Q QE%#§N§WQK a ﬁﬁQ%% ,

based on the total anpbunt of the polishing - gq“ L Q dt

pot assi um conpound is in an anmount of at §}ijf Lo o i

pol i shing conposition conprising coll oidal silrbéf“*ﬁb - Pag o;}g

ni trogen-contai ni ng basic conpound and water,; of which th%ngFCIfIC

electric conductivity is from30 to 1,500 4y 18 8RCEIPT WY The

pol i shi ng conposi |on accor d ng to Cla|n112 wherein the

Ni t r ogen- contaR - Bacr ool pout i s selected fromthe group

consi sting of an ammoni um roxi de n a | um.phgsphat e, an
armoni um carbonat'ghe Preszrhtam#d%m.m%‘z 8 % HIHERASDr ot e, an

anmoni um

composition useful for polishing semiconductors,
photomasks, various substrates for memory hard disks and
s various industrial products.such as synthetic resins, or
parts thereof. Particularly, it relates to a_pdlishing
composition suitable for uee for planarization polishing
of the surface of device wafers in the semiconductor
industries. More particularly, the present invention
10 relates to a polishing composition which provides a high
-efficiency and is capable of forming an excellent
polished surface in polishing silicon dioxide as an
interlayer dielectric, to which a CMP technique
(described in detail below) has heretofore been applied,
15 and particularly to.a polishing composition wherein a
rate of polishing a silicon dioxide film is less
deteriorated even when recycled for use, and which is
exeeiient in processing stability.
The progress in so~called high technology products

20 including computers has been remarkable in recent years,
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- 25 -, . hypochl orite, an ammoni um hypobromte, an ammoni um

‘carboxyl ate and an am ne conpound.. .- 14. The polishing conposition
according to Claim12 or 13, wherein, based on the total anobunt of the
pol i shi ng 5 conposition, the nitrogen-containing basic conmpound is in

an anount of from0.01 to 0.5 W% 15. The polishing conposition
according to any one of Cains 8 g 14, wherein the colloidal silica
has a nean primary particle size of from5 to 200 nm 10 16. Use of
t he polishing conposition as ,6 %% LN S_'ﬁggg g 1, 4, 8 or 12 as a
conposition for polishing a s9 L EN& < Eggz!ilnl 17. A net hod
for polishing a silicon dioxide film wherei n the polishing
conposition apgdaipaegd in Caiml, 15 4, 8 or 12 is used as a conposition
for polishing the silicon dioxide film

A polishing composition comprising fumed silica, a
basic potassium compound and water, of which the specific

electric conductivity is from 100 to 5,500 «S/cm.
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